
be expected when we bear in mind that the hemorrhage
caused by fibroids is due to a growth in the uterine
wall and the consequent local disturbance of the circu¬
lation, and has no relation to the changes in the endo¬
metrium which result from ovarian influence.
6 West Preston Street.

PSEUDOMUCINOUS CYST OF THE
APPENDIX

ITS RELATION TO PSEUDOMYXOMA PERITONEI

D. B. PHEMISTER, M.D.
CHICAGO

Among the rarer lesions of the vermiform appendix,
pseudomucinous cyst is of particular interest because
of its peculiar pathologic nature, its mode of develop-
ment, and the complications to which it sometimes
gives rise. It results from the slow accumulation of
an altered secretion of the appendix produced by a
mild inflammatory process, and usually unaccompanied
by subjective symptoms. There is a direct relation
between the development of the disease and the normal
involution of the appendix, as most of the cases have
occurred between the ages of 35 and 50, or during the
period in which retrogression with the obliteration of
the appendix lumen takes place.
Very little was known about the normal secretion

of the appendix before the recent experimental work
of Heile,1 which showed it to be of the same nature as
the secretion of the cecum. It possesses both tryptic
and amyloptic ferments which were demonstrated not
only in the appendix secretion but also endocellularly
in the mucosa of the organ. An internal secretion of
hormones was also extracted from the wall of the
human appendix which possessed the power of stimu¬
lating peristalsis of the intestines when injected into
rabbits.
During an acute attack of appendicitis, the fluid

which accumulates is an exúdate varying in nature
from serous to purulent or ichorous. The accumula¬
tion either disappears rapidly with the subsidence of
the acute inflammation, or escapes into the surround¬
ing peritoneal cavity through a perforation. Persis¬
tence of this type of fluid with chronic cyst formation
is rare. However, cases are reported of stenosis of
the proximal portion with pus accumulation in the part
beyond leading to the formation of chronic empyema
of the appendix, which never reaches a very great
size, and possesses a much thickened wall similar to an

empyema of the gallbladder. Chronic hydrops follow¬
ing milder attacks in which the appendix is filled with
a simple serous exúdate is also very rare, because the
mucous membrane is preserved in such cases, and its
secretion changes the character of the contents so that
pseudomucinous cysts are nearly always the result.
There is much uncertainty as to the cause of the

stenosis and retention of secretion. Normal involution
of the appendix begins any time between the ages of
18 and 40, and on an average by the 39th year the
mucous membrane and lymphatic tissue have disap¬
peared at* the expense of an increased submucous
fibrous tissue, and the lumen of the appendix is oblit¬
erated. According to Sprengel, this obliteration of the
lumen nearly always begins at the distal portion and

From the Surgical Clinic of Rush Medical College.1. Heile: Beitr. z. klin. Chir., 1914, xciii, 520.

progresses slowly toward the base. Faber examined
longitudinal sections of appendixes undergoing involu¬
tion, and reports that there are always signs of active
inflammation with granulation tissue in the mucosa
and submucosa about the point of obliteration. Spren¬
gel also believes that involution of the appendix is
usually accompanied by an inflammatory process ; on
the other hand, Ribbert and his followers assert that
it is unaccompanied by inflammation. Possibly in some
cases this process may begin at the proximal end of
the appendix and thereby lead to retention and dis-
tention of the distal portion. Acute inflammation may
destroy a part or all of the mucosa and lead to rapid
obliteration of the lumen. It is probable that inflam¬
mation and involution are associated in varying degrees
in the causation of the condition.
In many cases there is no history of preceding

attacks of appendicitis, and in those with previous
disturbance the attacks have been mild. Usually the
lumen of the appendix is obliterated at the seat of
constriction, but in some instances it is patent so that
some of the gelatinous secretion may escape into the
cecum. The amount of the appendix involved is vari¬
able. Usually it is almost the entire extent of the
organ, the constriction being located close to the cecum ;
but it may be located anywhere along its course with
dilatation of the part beyond. Rarely the lumen of
both proximal and distal portions is obliterated and the
middle portion dilated. In other instances the appen¬
dix remains little or undilated while one or more diver-
tieula form along its course, which may reach con¬
siderable dimensions, as in the specimen reported by
Dr. Herb,2 now in the museum of Rush Medical Col¬
lege, in which the diverticulum measured 7 cm. in
diameter. The changes in the wall of the dilated por¬
tion are variable. When moderately distended there
is very little variation from the normal, except that
the folds of the mucosa are obliterated. When the
dilatation is more extensive, the wall becomes very
thin and transparent in places, while in others there
may be fibrous thickenings in the serosa. The mucous
membrane is very much thinned and in places disap¬
pears. Along its surface may be seen secreting and
broken down cells which appear to be giving rise
to the peculiar contents of the lumen. The muscle
fibers gradually atrophy and eventually are replaced
by fibrous tissue. In very large specimens the wall
consists of fibrous tissue which may be largely devoid
of a mucous lining. The lumen is filled with a trans¬
parent gelatinous material which in some instances
'is thin, but usually is quite thick and escapes from
the incised appendix either very slowly or not at all.
It contains no feces, and in most instances in which
bactériologie examinations have been made, they havebeen negative. Chemically, the material gives the
tests for pseudomucin. When acidulated with mineral
acid and heated, a substance is precipitated which
reduces copper salts ; but no precipitation occurs on
heating with acetic acid. Formerly some of these
cases were mistaken for colloid carcinoma of the
appendix, but histologie examination fails to reveal
the presence of a tumor.
Clinically, the condition is remarkably free from

symptoms It usually develops slowly without pain,but rarely following a mild attack of appendicitis.
Occasionally there is a dull ache or light colicky painsin the appendix region. Sometimes the patient's atten-

2. Herb: Tr. Chicago Path. Soc., 1907.
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tion is first attracted by the appearance of a mass in
the right lower quadrant of the abdomen which on
examination is smooth, oval or spherical, movable,and may extend beneath the brim of the pelvis. The
condition is illustrated by the following case from the
service of Dr. D. D. Lewis at the Presbyterian Hos¬
pital, to whom I am indebted for the privilege of
making this report:
V. N., woman, aged 36, married, with no history of pre¬

vious abdominal disturbance, for a year had noticed a lump
in the right lower quadrant of the abdomen which had
gradually increased in size. It gave her no trouble until
three months before, since which time there had been a dull
ache in the region, but never any acute attacks of pain.
Examination showed a visible i.nd palpable elongated mass
in the right lower quadrant,· parallel to, and just above
Poupart's ligament. It was movable and slightly tender and
could be felt on vaginal examination. Under the diagnosis
of an ovarian cyst, a median abdominal incision was made
and a cystic tumor delivered from the right side of the pelvis.
Its only attachment was found to be at the base of the cecum,
and a mesenteriolum was present which served to identify
it as a cyst of the appendix. The pedicle was clamped, the
appendix cut away and the stump invaginated. The abdom¬
inal cavity was otherwise normal, there being no signs of
peritoneal involvement.
The tumor (shown in the accompanying illustration) is

a sausage-shaped mass 17 cm. long and 21 cm. in its greatest
circumference. It is slightly
curved along the border of
the mesenteriolum, which ex¬

tends about half its length.
Blood vessels from the
mesentery run out into the
wall on either side and
toward the tip. The surface
of the appendix in most of
its extent is smooth, but
toward the end and in
several places along its course
there are slight bulgings of
the wall, which in these
regions is very thin and
transparent. Between these slightly herniated portions, and
particularly opposite the mesentery, there is considerable
fibrous thickening of the wall, and some of the dense, opaque
areas suggest calcified plaques. The appendix is filled with a

thick, clear, gelatinous material which escapes very slowly from
the excised windows of the hardened specimen. On chemical
examination it proved to be pseudomucin, as it is not precip¬
itated by the addition of acetic acid and does not coagulate
on boiling but acquires a milky hue. Alcohol produces a

coarse, thready precipitate. The appendix at the neck of
the cyst is of normal size and structure except for some
fibrous thickening of the serosa. The lumen is patent.
Microscopically the wall consists of fibrous tissue lined

by an incomplete smooth mucous membrane, the regions
where the wall protrudes being entirely devoid of a mucous

covering. The cells of this layer are variable, the super¬
ficial ones being irregular and filled with mucus, which they
seem to be liberating in the lumen by disintegration. In
numerous places, but particularly where the wall is thickest,
there is calcification of the submucous portion. All traces
of muscularis have disappeared. This is one of the largest
specimens thus far reported.
An attempt was made to produce the condition

experimentally in dogs by obliterating the lumen of the
proximal portion of the appendix. Seven animals were
operated on in the following manner :
After removal of the contents of the appendix by stripping

out, a longitudinal incision was made through the wall at its
base, the mucosa dissected up and divided transversely, and

Appendix, with hase ligated.

each end closed with a purse-string suture. The incision in
the muscularis and serosa was then closed, leaving the lumen
obliterated for a distance of about 1 cm. In none of the
cases were the blood vessels in the meso-appendix interfered
with. Six of the animals died in from four to seven days,
and at necropsy each showed a gangrenous appendix dis¬
tended with an ichorous exúdate similar to the gangrenous
portion frequently seen beyond a fecal stone in human appen¬
dicitis. In four instances an extensive local and in two a

general peritonitis was found.
One dog survived and was killed at the end of two months.

At necropsy it was found that the operation had been unsuc¬

cessful, as a narrow lumen had reformed through the oblit¬
erated portion, and the appendix secretions escaped into the
cecum without producing any dilatation.

Evidently the obstruction is produced too suddenly
and accompanied by a too severe and extensive trau-
matism to bring about the condition of retention cyst
formation, as gangrenous infection resulted in every
case in which the lumen was successfully closed.
Complications of the disease are of interest. Rarely

an acute inflammation of the cyst develops which may
necessitate immediate surgical interference. A striking
condition known as pseudomyxoma peritonei results
from rupture of the cyst, with the escape of its con¬
tents into the peritoneum. This condition was first
described by the gynecologist Werth as coming from

the rupture of a colloid
cystoma of the ovary ; but
subsequent observations
showed thatit may come
from other organs, as the
gallbladder and intestinal
diverticula. Frankel, in
1901, described the first
case arising from a perfo¬
rated colloid cyst of the
appendix. Since then
about twenty cases arising
from the appendix have
been reported.

Perforation occurs usually without any accompany¬ing symptoms, and the pseudomucinous material
becomes disseminated over the peritoneal surface in
various-sized masses. These may be confined to the
vicinity of the appendix, but usually they are found in
the pelvis and over the peritoneum of the lower part
of the abdomen. The peritoneum may be irritated
and throw out an investing fibrous sheath by which the
particles become attached to it. The colloid material
probably never contains living epithelial cells (as when,
derived from the ovaries) which proliferate and con¬
tinue their secretion. The opening in the appendix
usually persists so that there is a more or less constant
escape of material into the abdominal cavity. In a
few instances it has been found closed at operation
or necropsy. These patients usually have little or no
symptoms, as the contents are sterile. Loth recently
reported a case in which rupture was accompanied by
acute abdominal symptoms, and slight temperature and
pain continued irregularly for four months, when the
appendix was removed. Removal of the cystic appen¬
dix results in a cure, as the source of the material is
removed and the remaining portion is silently absorbed.
This peculiar complication was illustrated by a case
in which Roberg3 operated in 1907, the specimen of
which is in the museum of Rush Medical College.

3. Roberg, O. T.: Tr. Chicago Path. Soc., 1908, p. 180.
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The patient was a woman aged 46. She came for
advice because of a left inguinal hernia, the presence of
a palpable tumor in the right lower quadrant not having
been noted. At operation the peritoneum was studded every¬
where with gelatinous- masses, large numbers of which were
removed from the hernial sac and from the culdesac of
Douglas. The cystic appendix, which measured 13 cm. in
length, was filled with a pseudomucinous material, and a
small perforation existed through which the gelatinous con¬
tents escaped into the peritoneal cavity. The condition was
at the time thought to be colloid carcinoma of the appendix,
but following the operation all symptoms disappeared and
one year ago the patient was living and well.
122 South Michigan Avenue.

THE EXTERMINATION OF THE
MOSQUITO

ALVAH H. DOTY, M.D.
NEW YORK

Those who undertake for the first time the work of
mosquito extermination are confronted with various
theories concerning the means by which this important
protective measure may be successfully carried out,
which are often perplexing. It is quite necessary that
these theories should be promptly dealt with, in order
that methods which have no practical value may be
eliminated from the plan of procedure.
Included among these theories is the widespread

belief that birds, fishes, bats, aquatic fowls, etc., render
valuable aid in the extermination of the mosquito.
Some years ago, it was seriously recommended that
certain birds be propagated for this purpose, and more
recently this has been suggested in connection with
bats. The truth is that the number of mosquitoes
devoured by birds and bats has no practical effect in
diminishing the danger and annoyance caused by this
insect. It is the presence of mosquitoes rather than
the number involved which calls for action.
An attempt to propagate birds or bats for the pur-

pose of exterminating the mosquito would be not only
a foolish but also an unscientific procedure, and would
end in disappointment. It may be pertinently asked,
Who would attend to the propagation, care and distri¬
bution of these creatures in connection with this work,
and what reason is there to believe that they would
remain in sections where they are most needed? For
neither one is dependent on the mosquito for suste¬
nance. Besides, an enterprise such as this, assuming
it could be reasonably carried out, would sooner or
later cause a plague of birds and bats, and become an
intolerable nuisance, particularly in the case of the
latter, for there is no more unwelcome or repulsive
visitor than the bat. Furthermore, the money spent
in carrying out such an impracticable measure would
go far toward defraying the expenses of destroying
the breeding places of the mosquito.
This theory is about on a par with the belief that

buzzards render valuable aid in cleaning streets and in
the removal of garbage and other filth. To my per¬
sonal knowledge, these birds were to a certain extent
depended on for this purpose in Vera Cruz not many
years ago, and until this medieval practice was aban¬
doned, and modern sanitary measures enforced, Vera
Cruz was the home of yellow fever.
The danger of these various impracticable theories

concerning the extermination of the mosquito lies

chiefly in the fact that they distract the attention of the
public from the real means by which this work may be
successfully accomplished.
There is also a popular theory that fish and

aquatic fowls render valuable aid in the extermination
of the mosquito by the consumption of the larvae
found in bodies of water where they abound, and it is
advocated that small fish be propagated for this pur¬
pose.
In order to understand more intelligently the imprac¬

ticability of this theory, it is necessary to know some¬

thing of the habits of mosquitoes, their breeding
places, etc. For this reason, it may be said that in the
United States, these insects are divided into two
classes : the inland mosquito, of which the Stegomyia
or yellow fever mosquito, and the Anopheles or
malarial mosquito are types ; and the Sollicitons or
Atlantic Coast mosquito, commonly known as "striped
legged" or "salt water swamp" mosquito.
The inland mosquito is the one most commonly dealt

with, for it may be found in almost every state of the
Union ; whereas, the striped legged mosquito breeds on
the salt marshes along the Atlantic Coast.
Some important and interesting facts have been

obtained in recent years pertaining to the habits of
these two groups of mosquitoes. In connection with
my own work on Staten Island, conclusive evidence
was presented, as a result of a careful and extended
investigation, that a distinct line of demarcation exists
between the breeding places of the inland and coast
mosquito ; that is, they do not, as it was formerly
supposed, occur in the same places ; for the striped
legged breeds only on the salt marshes along the coast,
while the inland mosquito never breeds in these locali¬
ties, but in the interior. These results are in full
accord with the experiences of the late Dr. John B.
Smith, state entomologist of New Jersey, than whom
no one has more carefully and exhaustively studied
the habits of these insects, or has contributed more to
their extermination.
This knowledge renders the work of mosquito exter¬

mination far easier ; particularly along the Atlantic
Coast ; for if the striped legged mosquitoes are pres¬
ent, it may be depended on that their breeding places
are not in the interior, but must be sought for in the
salt water swamps. Yet this variety is often found
inland, probably of its own volition ; and in this way
differs from the inland mosquito, which most likely
prefers to remain close to its breeding place.
I suspect that the apparent migratory habit of the

striped legged mosquitoes is due to the fact that they
get beyond the confines of their breeding place and
cannot find their way back, and continue their flight
to obtain the food most suitable to them, which is
probably the vegetation found in the salt water
swamps. If this nourishment were obtainable every¬
where I question whether they would go further from
their homes than the inland variety. The fact that the
striped legged mosquitoes have been found a number
of miles at sea is satisfactorily accounted for by
adverse winds.
Those who are not familiar with the vast area of

swamp land along the Atlantic Coast can form no sat¬
isfactory idea of the enormous breeding places which
these great stretches of land afford. The ground is
always water soaked and spongy from the incoming
tide, and surface water cannot escape by absorption.
These swamps are sometimes traversed by natural
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